Accumulation of S-D-lactoylglutathione and transient decrease of glutathione level caused by methylglyoxal load in isolated hepatocytes.
Methylglyoxal is converted to D-lactic acid through a conjugation with glutathione and S-D-lactoylglutathione is an intermediate of this pathway. In isolated hepatocytes prepared from fed mice incubated without nutrients (glucose, pyruvate and amino acids) the formation and release of S-D-lactoylglutathione and also a continuous lowering of cellular glutathione were demonstrated upon addition of methylglyoxal (20 mM). Under these incubation conditions, the glutathione content of the cells decreased in the controls. On the other hand, in hepatocytes incubated in a medium supplemented with the above-mentioned compounds an accumulation of S-D-lactoylglutathione and a transient decrease of glutathione were shown after addition of methylglyoxal. Under these experimental circumstances the glutathione content of the cells was preserved. Buthionine sulfoximine--an inhibitor of glutathione synthesis--prevented the restoration of glutathione level in hepatocytes observed in the presence of methylglyoxal; emetine--an inhibitor of protein synthesis--was ineffective. It is suggested that increased methylglyoxal formation may have a role in alterations of glutathione metabolism under conditions when serum acetone is increased and methylglyoxal production from acetone is elevated.